Expression and Characterization of a Novel Thermo-Alkalistable Lipase from Hyperthermophilic Bacterium Thermotoga maritima.
A gene coding for lipase (Tm1350) from the hyperthermophilic bacterium Thermotoga maritima MSB8 was cloned and overexpressed by Escherichia coli. The enzyme can degrade substrates with both short and long acyl chain lengths. The apparent Km and Vmax values for p-nitrophenyl butyrate were 8 mM and 333 U/mg, respectively. The enzyme displayed optimal activity at pH 7.5 and 70 °C, maintained 66 % of the original activity after 8 h of incubation, and its half-lives at pHs 9 and 10 were 8 and 1 h. The activity of Tm1350 was stimulated up to 131 or 151 % of the original activity by incubating with 4 M urea or 20 % (v/v) methanol, and 90.1 or 70.2 % of the activity was maintained after 8 h incubation of the enzyme in 20 or 75 % (v/v) of the methanol, showing potential for biodiesel production. The activity of the enzyme without cysteine residue was stimulated up to 618 and 550 % of the original activity by incubating with dithiothreitol (DTT) and reduced glutathione (GSH) at a concentration of 1 mM. However, the circular dichroism spectra of the enzyme have no obvious change after DTT treatment. It is speculated that DTT interacts with potential residues in some key active sites without influence of structure.